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Genetic Algorithm Based Optimization Method of Mechanical Systems
and Its Application to Optimal Design of Automotive Engine
Kikuo FUJITA, Noriyasu HIROKAWA, Shinsuke AKAGI and Takanori HIRATA
An optimization method based on genetic algorithms is proposed for a class of design optimization
problems of mechanical systems, where design variables are real numbers, objectives and constraints have
rugged response characteristics, the number of objectives is plural. While this kind of optimization problems
are hard for conventional mathematical optimization techniques, genetic algorithm based approaches are
promising due to their robustness against optimization hardness. This paper proposes a genetic algorithm
based multi-objective optimization method, that introduces Pareto-optimality based fitness function, similarity
based selection, life span limit of elite preservation and direct real number crossover. This optimization method
is also applied to the optimal design problem of an automotive engine with the design criteria on a total power
train. The computational example shows the ability of the proposed method for finding a relevant set of Pareto
optima.
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????????????? x = [x1;x2;    ;xn]T ??
???????????????????????
minimize fi(x) (i = 1;2;    ;r)
subject to hj(x) = 0 ( j = 1;2;    ; p)
gk(x)  0 (k = 1;2;    ;q)
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solutions in a 
generation
:
Most inferior solution in a generation 
to which the minimum fitness value 
is assigned.
: Shortest path from 
a non-Pareto solu-
tion to Pareto sur-
face
F(  ) = 0x
F(  ) = 1x
F(  ) = 1x
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( f 0i;max − f 0i;min)
(2 s share)r
(5)
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x di = Sigi
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Sigi(bxi) = xUi + xLi exp(−bxi)1 + exp(−bxi) (7)
???? x ii ??? x
i ? i??????????? µi
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????? Sun Ultra SPARC Station Model 140



































????? ???????? T ? 10???????
???? Pc = 1:0????????????????
??? s = 0:5????
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(iv) 60th generation (v) 80th generation (vi) 100th generation























































(i) Optimization without similarity-based
selection (100th generation)
(ii) Optimization without solution life
span limit (67th generation)
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(ii) Optimization with life span limit
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